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&H^o} o>H^-HlS*El ^a) «3r o]S*El *e)?§xi]«!; <^s.;h -*E*)1( chlorophyll derivative;Cp- D)* *1 
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£ la^r ■& 5!jE]qqo> ofs^Bf -S^Hl =LSV}S-L^, TLC ^^l #7fl ^ Afljq-^LH- 20 ^3 

£ lb^f ^ ^ -sflEiq^ol- o>s^.^ -llBl^H! 3S^Ea2l-3|, TLC ^°fl ^7H ^ ^sj-^iLH- 20 ^ 3. 

^MlSr 3^ >HlS^8 S-^"?! ^-£;*)l(Chrplophyll derivative :Cp- D) 2] cJ-OJ i^-i; T 

LC<^1^ S^tr M-Hr^cf. 

£ 2fe £ ^^c^V "^-M ^#-§-4- &e)^l§r^ Cp _ D <^ uy AsiEa ijg ^3].-. q-ej-vfltf. 

£ 3^r IJ-^ ^ *M iJ| r] o} o)-5 =i E }- ^$-§-8: g-al^l^M Cp _ D o^i H . NM R(A)? T 13 C- NMR(B) i^]J=^ 

£ 4fe It^ Qfl^ululcl- 6>s -p-q g-5]^^l*H Cp- D& ^3! T ^ S) ^ 

£5t^ ^E]i^clc> ^s^e} ^*#-a; ^El^^lsl-^ ^ Cp- DS- -y^l: B J]H^ ^ T ^ll^l ^e)*t ^ a\}3. 

£ 6^ ^ ^ VD J eflEiqqo> oj-s^E}. ^-el^^lsH Cp- D* B J]^^ ^ T ^i^chi ^el*!; ^ ^ 

£ 7^ ^ ^M^r ^S^Er ^sl^^l^M ^ Cp- DS- ^91 T ^ofl ^e]*! 

vfl cdk4(A), cdk6(B), cdk2(C), cdc2(D), P 27 M ^ (E) ^«fl^° 0 t^ A^ofl it)--§- £s|.s. Ir^ilS. ^-y*!: ^ 

51 8^ ^ ^ ^Eju|clc> o)-5 g-E]^^ll*>^ Cp . D& o]^} ujj^^ ^ T ^ofl ^ * 

^fl cdk4(A), cdk6(B), cdk2(C), cdc2(D) ?\ A 0 V4 €^ # SDS- PAGES. S3-"?!?!: 

■& t^-Sr ^Eiq^i-l- ^l-s^^Actinidia arguta)SJf E] g-Hl*): ^-#<&^ ^ ^^-i chlorophyll de 

rivative;Cp- D) °fl ?1-?1 ^o]vy, ^ aT-^^^^ iL o. o]^y tfB^^ ^]i<y ^ ^ T ^|i(Jurket T cell) 5} U9 
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3. sa4. 



■f^MW*! o.c^^j.q^ o. s o v^o o t ot^j oj ^-g-ofl oj^a-1 ftftt!: ^17} slrf. sfli^-ift ^f°^ *llS*r 

ft°] -fj-SS)^ ^ftft} sft 1 !^ ft SSftl ttflg-c>lcf (Bae5 M A at al 1998a. Biochem. Biophys. R 

es. commun. 246:276 - 281, Bae, M. A. at al. 1998b. J. Microbiol. Biotechnol. 8:455 - 460, Shi, L. at al. 
1994. Science 263:1143 ~ 1145, Watabe, M. at al. .1. Biol. Chem. 271:14067 - 14080). ^l^R v -8: *\}S. ft 
ft°l % ^Bflolt^ A\]S. ftft, ^ ftft ftft ftft3]-£-ftft°lSl DNA ^^:°fl ^ ft DNA ft^ftftft ft ft ^ 

EH 2 ? ft^ft ft^ ft t}( Williams, G. T. 1991. Cell 65: 1097 - 1098). ft^ft^l 91 0 ]*] *]E.^]S<] ft^ft 

A 3 Jl3|-# nfl/flftft &ft *HS*H*^] ftftft S"^> "Sft^l £^ 6 1 ^Mftft. n ^ft oflSSAl-ol^ (et 

oposide), VM26, m- AMSA, ^IftlftlEl-ft^examethasone) , ^3.^1^--^ (vincristine), cis- ftft^l -§-( c i s . platiu 
m), Aj-ol^-sS^BM^ (cyclophophamide), 2r^B^-S(paclitaxel) , 5- S-f-.S.g-tfl.S.Al-f E] Tfl(5- fluorodeoxyu 
ridine), 5'- ftft^Sftftft^'- fluorouracil) ^ ft = 5l ftfto) ft ( adriamycin) ^r ft ft ftft-^l^ ftft*llXi-TH 

^ DBl-STfl >Hl^>#ft ft-Eftr}^ ftelftift ^.2ft+ ft^H ^1^1 ftE=lfe- ^l^rft^l Sl^sHM rfl*l 

^ ftftft S^^l«>7> pfl-f Sji*. 



*lft ft ft^ftft ^5lftft ft 51ft ftsfl ftft°fl tflSfl ft^*> ft^°l ftft ftftft fte]^*!- <Sftft53ft. 

<ft ft H^ftftft ^flft iS^£4*H|i ft SCRC A- 20^-S-ftEi ftftft ftAj ftft AflSofl rfl sfl ^S^^t ftftvfl 
^ ft°<Hli°ll tflft n ft-§-7lftiiSft ft^ e]^(Fas ligand) t«ft ft7>Al?Ui ft^s. ftsfl fti ftft ft^(Fas 
death signal)* ft^SftlT} ^liftftft ft Eft ft ftftftftiLft^ C( aburatubolactam C) # ftBl?!: ft $ift. ft-r-ft 
ftiLft^-C^ ^Sft^ft jL^#°W *jft ^ft°Mli°ll Hlsfl ^ ^ftft^l ft Li] sft^ol^. 7]-^- a^ofl, £ 

ft^rftft ftftft ^ft^ft^fttl ^ft^lS Sift Jz^Hlft f ft^ft oftftl o>o. a^^i^cH] Tftl ^Tl ^M^S ft 
A dft ft^vflir ^liift^ ft€ft ftEm^lft ft^ft ft^lft ^ft, ^Ift-^ft <2!]Eiqcft> o>s^El-( Actinidia arguta)iL 
ftEi ^liftftft ftEft<^ *J-ft°J *^ft ftEfiflir ftift^ ft^ft fte]*l-St31 ^11- ^^l«r ft ^ftlft^^M ^fti 
ft-E^K Chlorophyll derivative;Cp- D) ft ^ftft. ft7l Cp- Dft ft^*}. cfl sfl ftft^^l 

T ^|i^^ft-l ^laxHM; ft^ft^ft. olnfl, ^ llr^ftft ^ T ^l^ifl^A-1 ft_E^l xflixl-ft ullftu|ftj5_S^ ^e|^ 
ft^Hl o^5H 7^51 T ^l^tfl ^-ftlft^ Sift 7lftft^l(cdks)Sl 7li4ft^l#^fl Afli^7lSl aI^ch! h.^^^^ S^5l^ 
ft^fl ^li^AVo! O-JSLsqol AHi7V ftftofl 6\s^ Sj-<?lft31 ft t^ft ft^ftSft. 

tcrft^-i, ft ft^^l ft^ft ^Hl^clo]- ol-s^El- (Actinidla ar guta)SftEl ft^lftnljs. AVftft^ ftft ftslft *J-ftft^ 
ftftftft ^lftlHl ?Ift. 

ft ft^^l t^-S ft^ft ft7l ftftft^ ftftftSftEl iaSftSnftJil H 0 >«lft cl-g-^o) ftEl^^|ft %>ftftAj <^S.^ o. 

-£^1* ^lft%Hl SJcl-. 

o;.^:aft ftfe- 7jft^ ft^i! 

ft ft^^l ft7l ft^ft ftftft 50ftCLSft£l ftftftft ^«lSf ^?!T ^llift U937 tflsfl 7> 

ft ftft Alli-E.^.g- q-Hl-vflif- <5flE)qcl6l- of 3 ^E}-( Actinidia arguta) ftftftft 7ft^ftft31 1^£S ^^llft ft ft 
Sft^ft^ ftftftifl Aflaft^ft ftHl-^lft ft^^-l ^ft^. ft-£^l( Chlorophyll derivative :Cp- D) ^ ft ft^fti ft7l 
Cp- D21 AllSft^3). Allaxl-ft ftEft MTT assay 2}- ft>^^ ft^l^-g-^ o| ^i7>ft DNA cf^ _o S ft^} 

OlolA^ AfolS^Ee) -g-A^ ^ ^^^ftofl 0)3fl Aj- 7 1 Cp . D7 ]. ^^S-Aj ^-Aj^. ftEj-lfl^- 

n^Wft SAVfti5.S«) ^jft^ft. 

^lft, ft ^21 ^Aj o. AjT^^CK 

f|2i : 'J Hi ftS- 
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£ £^£ £££ ^l-§-^# 50^£ £SSi-g-(CHCl 3 )£ nll££(MeOH)S. £^ -§-<*! £#£:n. 
^ aj* T ^14 U937 *HS°fl 31£ 31i£^£MTTassayS £^£*1 7r £ fe^ ^lX=-£* £££ ^^qnjof o> 
= ££ (Actinidia arguta) £31; £?1 ^ ^ T ^1S£U937 ^iofl ^££^1; q-E}-\fl ^tqi^qo} 

£s^£ ^^^tb J=l £5]£;i aS££.rL£s|, TLC *31<3 £31 £7U, ^l^i LH- 20 ^ 3L 

^>SnefB)l- 0.5. -IM^M *j3l£:31 ££s} Aj^^o^ ic- 0 £Aj§}<^ 7$z\]is\-i£x] 7$*}^ 315. 

^ £4M £7]-££ ££*Rr £31; ^E]u|qa} <3 5 ^^Jf ^ ^-ft^H 3 ^3. £5££a^ %^*£^ a^a} ^ 
S^, 1 H- NMR, 13 C- NMR ^S^-fr ^}t}<^ g-^tt 14 £?1 ^31€ ^1S=-^ ^.g^o) ^s.^ 

(Chlorophyll derivative ;Cp- D)°J-°r ^-£££ £31; Aj-e>l^l e ^ Jji-^(Flow cytometry analysis)°U 

C P - D *]5]£ £3! T ^li£ ^1^71^1 ^ £3H£ Afli^^g. 1H8*1 7*1*1 S"££ £££fe £31; 31^£ ££i> 
3. Cp- D# ^el£ 7^7J1 T m*.^7]2] £*3# 5^Kr cdks ^ cdks^ ^ Sfl £«J]£<?1 p 27 ^p 1 ^ £3 

£££ £^!*Rr £31; £<^£ ^ 7l ££*H £^£^H ^1 sfl cdks 51 9} £ £31 Jg-Ajo]j nlxl^-Cp- D^l ^1 ^ 
£fe £31S £ A 3££. 

^ 0 JjE^C]d,> 0>2^^ £#££ <3S£l3 ^-5] *V ^S.^ ^-£^1^ n X>.^S £3'S <3££ ^ 

o> ^aj-o] S££<3 £31 ^^.5. ^li££<3 ft )££ ^ $1*- ^7.>si q-^i, *n^, ^s] ■§- 

°11 ££ £&1£ £ 5A£. 

a. t^oflA^ A>-g-*V cl-aj^ G- °}7}S.£i £ E64^r S£°l SL?£( sail Diego, U.S. A) S£ B-j ^^r^-^^l a - £31 £, 
H£- 20, P - ^-El *11 3.3.^5)1 oije, p . s.is)l*lH, i£ _£. = S££31<3:^ RNase> <3 ££31 K ^ 

AlHc Sigma(St. Louis, U.S.A)S- t fBl ^ L< y£5i£. [ 3 H] e| ^1 £(2Ci/mM) £££1:^ #!)£ NE 
N Biotechnology A l ^^(Boston, MA, U.S. A) °fl A i [y - 32P] ATP( ??3,000Ci/mM) Amersham( Arlington He 
ights, U.S.A)S-^Ei £ < a£5i£. £ El 7>^( Merck Kiselgel 60, 70 - 230 c 1l4=l)£ £5l£TLC 1:^1 °1 S( £ el 7 r £ 
60 F 254 Merck Company ( Darmstadt, Germany) S£&1 £ 0 J£$i£. ££^- £- cdk4, £- cdk6, £- cdk 
2 £ £- cdc2 £*111:£ Santa Cruz Biotechnology ( Santa Cruz, U.S.A)°fl^-i, £°J£^r £- FasL ^ £- Fas £^1 
ir ^^ft £^£(Lexington, U.S.A)^^ £ 0 d£S£. ££ HJ 1 £ ^ ^5? T ^li£ U937 ^lit^r D 

r. Albert A. Nordin( Gerontology Reserch Center, NIA/NIH, Baltimore, U.S.A)°1131 3l^£££. ££ £££ v ^ 
£^ ^S. HL- 60 *}}2., ££ 31£ ol-THlii^Ali,^ adenocarcinoma) COLO 320DM tf\S. ^ ^\ ^££^li NIH 3 
T3 ^l^fe ^^££°l£i(KRIBB, Taejon, Korea) °fl 31££££. T ^1^, U937 ^S., HL- 60 >*flS £ CO 
LO 320DM ^la£ 10% FBS(UBI, Lake Placid, U.S. A), 20mM HEPES(pH 7.0), 5X10 5 M £5 - Me OH ^ 100 
^g/mL ^1££°1££ £££fe RPMI 1640(Life Technologies, Gaithersburg, U.S.A)^^^ Ji^£££. 

£ £^°1H NIH 3T3^1i£ 424 180(sarcoma 180)£ ^ sfl £££ «fl Bflxl^- 10% FBS, 20mM HEPES(pH7. 
0), ImM i£ 5)£«H°1 5 x 10 5 M B - Me OH £ 100/ig/mL ^l^} 0 ^^ ££££ DMEM(Dulbecco's Modif 
ied Eagle's Medium; Life Technologies, Gaithersburg, U.S.A)££. 

£^H1 l: £#£«£H 9X^ ^£^1£^ £e! 

£££ £ 50#£ £^1£^1 ££°fl£ £a^l££. =>1£ ^l-g-£#^^l £^£ ££Ml^r Jl£^£ £§ 

^1 ^l#£7l $\n AA$\ M% 10g£ £^SS#(CHC1 3 )£ ^l££(MeOH)S £xjs] -§-°W(#SSi#:^l££= 2:1, 
v/v) lOmLS £#£31 7^<y-3->^Ai ^Ht-A]^^ aVo^^-I- DMSQifll -g-sflAl^i ^ 51 T ^1S£ U937 M]S.°\\ 31 £ £ 
5££^£ MTT £^1 sisll £^£S£. -^^«£, <*!£qt]£ <5>5^Ef^ ^##o] o]^ sji^^ ^51 T ^i^ u9 3 
7 ^lsofl ££ fe£ ^15££^£ ££^£. 

£a1^ 2: <5!}El 13130]- 6>S^El- £##S£Ei xfli-E-^ ^Aj^.^ 
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4 4 A] o)| o|| ^ ir -$71 4 A] <4| 1 ofl ^ ^^^ T 4| ^4 U937 *\]£.^ ^4^ 4 44^1 E} q C} o\ o} a Sj^g 4 
7lS5« 4 4 lkg4 #SSS-§-4 *fl44 ^^-#(2:1, v/v) 10L3. 44°1H ^ S^b}^ 6*1444 4*4534. 
44#4 ^M**H 44 20g4 £44. ^91 T ^]S4 U937 >fli -E-4°fl tfl*l| «fl B] q q 4 oj-5.=LE}- S^##^l 
ICso ^ 100,ug/mL(£ la4l$!4. 5E4##4 434^ 4H a5-4£^4sH *14431 fltfSSlf4 ^144 

5 4313 4*4534. §S5-5E-§-4 ^144(8:2, v/v) 5- 4*4 *>fl 48]4 SaAl7l7l 44*M4. 

4 3 T ^1S4U937 <M|S4| ^4^4 44^ 44(4g)^l IC 50 St* 80 ~ 85ftg/mL°]^(5L la). 47l 44 
-8: TLC 4341^(^2-^^4 : ^1144=9:1, v/v)4°fl *l7fl4 4, Rf 0.45 ^ 444fe "ffl^^r S^S^ #5.5.^44 
"1144(2:1, v/v) ^4#S 4*4:31 ^4 444S4. 3144 =3*1 4*#4 400mg< : 'H IC 50 4 20 - 22^g/mL# 
4444(£la). #71 TLC 3J*| 4*#4 ^14^ LH- 20 ^ E ^ t SS.if : d|| tfe 1:2, v/v) 4^ 

^35 T U937 ^1 3t<Hl tflsfl IC 50 &°1 10 - 15/«g/mL <?] 44# 50mgS Sl44$4(-£ la). ^43 

p.s ^i4^ ^#si spj %>goi pg^i 4:30^ 7 _ 10H fl ^ 7 i-4gi4. ^7] «^<H^1 4|a^S 451 

# 4<?147l fl^fl, Afl^^-LH- 20 ^ 3S4£7Z.4sl4:aTLC(4Hl44 60 F 254 , tSSif ;D]|ei-9:l, v/ 
v) 4*14 4*14534. 4^14 #4*0.45 R f ^Sl 4H ^44 4444(£ lb). 

4*H1 3: >^4^ #^#4^1 4^4*1 

^-71 ^Al<^l 2 <HH ^44t| ^14 Aji^^ «>^7l ^gfl 4^ 4( ultraviolet lUYJi^H^ 4*1 

* UV i«]HSSS^El(Shiinadzu, Japan)-!: °144° : ) 4*14534. 4, =3*114 ^lS4*j 14 l//g4 *fl44 linL°fl 
-§-sfl*>3. 200 ~ 800nm<HH UV i^B.^4 4^45g4. 1 H - NMR^P C- NMR i^S^^r tSSSf- d 4 D 1H) -§- 
SflAlT] lOmg-i: ^-l-g-B-l-^ GSX- 400 i^HSHlBi(JEOL, Japan)S ^^^}^. S- 2°11 M-Ef^H 

^©1 ^^§>7fl 7§^1^ Afli-E-^ ^-^^ 4io4 665nm°fl^i ^^-^^ ^^aio] UV 44^4. £ 3^ (A)°fl 4 

El-vfl 44 ^-oji H . NM R i^ajE^o^ ^ 6 7 _ lOppmoflA^Sl -^^95 -^(aromatic singlet resonance 

s)# Xsji|sl^- ^73 o] s^flsv-i- 4^i6 1.25ppm ^ ^ ^1 ofl^-ffl (methylene signals)^- 

st|« ^4*°1 ^ls#^4°11 44^4. -£ 3^1 (B)°fl 44^ 44 4°1 13 C- NMR ^S^H^r, 44 a - 

^ 13 - 44;^ i£44fe 4^-4^1- *sll^ ^1^^ -f^4 4-S:-& ^ a^4( macrocyle) °fl ^1 ^^^1 

cUsfl 44 fe* 4-£# 4444. °11: *]l5.sl4(pheophytin) a ^1 ^01^4 7^ ^^14^ 51^1^14 

6 177ppm-&^5l 4J14 sp3 4°l«-Sl^afe 10 - 75ppm ^^14 ^k91 ^144 4 444i( aliphatic) ^1^^& ^lA^ 

4 a 4 11*14*1 44^, 44#* s|» ^44°fl 91°]^ 4^14 $144 44^4 ^43^4 ^^^^4 

4^44 44#^4&1 44 4514^14 ^1S4^ 44#4 4-£^l(chlorophull derivative ;Cp- D)S 4^51 

4^-^ 4^-1 4^1^1 o.s 44^1^ ^144 444i( aliphatic) 44 ^444 4fe sfl-M ^ a °d4 4^14^4. 
4^H1 4: c P - D^l ^1^4^ 4^4 ^1^44 4-£ 
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£ -^Al^ofl^^ <z\^ s^j^ofl cflefl ^£e} ^xflsj Cp- D^l a^E-a^ Jl4» MTT assay SEfe- [ 3 H]^T3l^ Tj^v 

1H ^Sfl S-^^^cf. MTT assay^ ^-f, *° 0 Mli(5 x i 0 4 ) » 96- € #SlHS^ Cp- ^x^o] 

^1 2^ Bfloj: ^ MTT 50/ie# A €°fl ^7}-*t ^ 4^71 ^7}^ <L S Bfl^^cf. MTTS-^Bi 

a.Eq^l-^ ° 0 l^ DMSO 150^^°fl -g-sflA]^ ^7]S. 540nm<HH Cp- DS ^3] 

si 7^ T DNA^flS. [ 3 H] Bln|u1o] 96- € ^^l^lH^^l^ Cp- D 15//g/mL4 ^"^1 AflS. 5 x 10 4 » 

%7}-5}o] x\?msL m^nny-. * [ 3 hj eh^i m a/weii^ 4*m <sj*n ^tn^ 1 3 H] 

^n]u}^ -avoj^ ^ah^cL HE Xfl^HJ DNA it«^» «W>7l fl^fe Cp- D ^El^l Afla» €^£e|^ ^ 
*}• :f eHA^ NP- 40, 20mM EDTA, 50mM Tris- HC1, pH 7.5) S. ^e^^t]-. o] s. 5 £-:§.o]- 1>60 0 x 

g°fl^ «^^r3l^>31 Xh^ofl^- ^^^l-oc) SDS^ ^.£71- 1%S\7\] ?£7\1>V ^ 50V,°\}*\ 2 K ] 7jr^<?t RNase AS X| E) 53 -° 
^ °H*| 37°C°)}*] 2A]7i ^-<>t HSHfl^M-^W KS xM^x}. DNAit 3 ^ 5M "^hS.^ -g- <>M1 31 °1 M ^xfl?rHl ^ 
# 2.5 ^#*1 ^ ^^§>^-TL, J^sJ DNA it«^ 2% ^xVoflA-] #71 ^S}^ ^-'?1*>^^. 

•S^st, Cp- D^l IC 50 ?)£l xj^l- A) ^-e>Hla N iH 3T3°fl tflsfl^^ 25^g/mL, ^1^ ^#^1^ a}^} i 80 ( sa 

rcoma 180)°fl ^sfl^i^r > 100^g/mL, ^1^1 tH^^^ol COLO 320DM°fl ^ sfl x| ^ 70^g/mL, TlElJl <?] Sfl 
3£<?J. HL- 60, U937, T tflsflA^ 7}7\ n.4^g/mL, 10,«g/mL, 15//g/mLS ^\^v\, Cp- 

41 T-V^ifl til-i^- ^<=>1 i5^g/ mL ^£L^ Cp- Dl- T *1 ^ ^S^^ x] j£7]-£|^ DNA^flS-S] [ 3 II 

^xl_£ ^#sqxl 7^ M-T^-)*^-. °lSJf Cp- D ^lclofl DNA ^ °1 »}S7ll 33-o] 

S i£ SL 5^1- 5L 6°11 Cp- D ^ El A ^ T ^l]£^}i l ^ 

Sfl ^^ 7 >ir xlAls-V^. sub . Gl 21^71- Al-ol^Ee^] £\ sfl 31 *He)-^£W DNA it 

3^31-71- o\7\S,^ ^ ^7l^^oflAl ^#51^- Al7]<y 36X1 #4*1 t ^31-71- H-Bl-H-^l U 9^. ^ T 48 
Am^<?> 2.5 - 15//g/mL ^^M121 cl-° 0 t*b * £S] Cp- DS A^ 5l ofl, o> 7 >Si: ^ ^7l<^^ xj-oflA-1 A^xl-Aj-aj D 
NA it^sl-^f Cp- D ^£7l-2.5//g/mL *1 S. ^ $1^^. A o v 7l ^ ^^c]o\ o} s ^^S-Sf ^ 

#i£-til^cH ^ xj^s} Cp . D7 )- ^3£x>Aj--a. ^-yE^ocj sj-a.oj: jr^s. ufel-qi^ a*! ^<y=^^iflsl DNA % Va4 # # = 

3i xi4-^ xi^o^M) ^i£7>## oi^o) ^ ^ $xm. 

43Al^ 5: C p- D X|el o\] qq. A\}^7] ^ 

^ ^AHl^A^Cp- DS ^2l?t T M]S.S\ a^^7]S\ AHSBflEH];- ^a^^i^^ 

o^avxj o. s ^l^AllS ^7lfe aJ^^ o_ S4 ul-7llS °l*^r DNA ^ 7l(S it^l)^ Gl, G2S. IrE 1 ^ a^I 

oil olsfl ^ElSl^x]^ ^-A}^<i7l(M ^^1) "14. a^-^f ^li^l AA^ ^l*S^cdks5l^AVAio1 ^-Aj^ 

^ tfl«-^3Hl ^Isfl ^1°! ^a-^fTll S^^Cl-. G2/M aJSI^ ^Aj cdc2(cdkl/^l- 0 l#?l B ^T^l)7l- #nl)Al 
2. Gl/S cdk2/cyclin E ^ cdk2/cyclin A ^f^MlAl- tt^. Gl^AllSl xl*S^ D^ 7>ol#Hl3l. 

*H« cdk42l- cdk6°ll Slsll ^l^^l ^Icf. ^lEi-f!: ^Ili^7l5l cdk#xj ^ ^j- 2 ^ o] aH^a>## 

■frStt ^ il^-er, ^11^71 7]«|^ p 34 cdc2 ? l^o>7flSl S7l#xj5). 7 ]- a|14a^ O.C<^ 21^^ + fV^^ilS 

al^S 7flAls1 n} o^rf. 

■& ^^HHl^^f A o v 7l «m^l °J zl-B-M 7i?J1 T AflSofl C p- D» 15^g/mL^-£32 aItJ-^S ^el^^A^ «fl ^£5^ 
^laxl-A]-^ DNA^Sj-^l ^lS^r-7151 ^.^-7>^ti>E]^xl#^-^3l-0jcl- 

*\] S.^7] <A Cp- D# ^ el «t All A l Ti^S S| ^§1-31 Afl a^fl DNA* ?-SSl cl ^- <g ^ #S 

AVclM^Eel^ All3£i^£l DNA# E ?Hr #Xj^-6_ S ^) X]Ale>5iCf. olxl °)=A]H1 ^ e) ^ ot j x 10 6 All3£# PBS^I 1 
00/z«i41 ^^-A]7l 2. 95% Ar7l-£ 200MS 31Aj§l-« o_x^ y 2% FCS* tJ-^-sl-^- PBSS 2 a>3)1 a]] a} SI i .12% 

^-<gxj. =- ii|5il(pH 8.45) 250M^°fl^ RNase 12.5/igSLg. o}^*) ^^°11^ 30-g- ^ S.g-^t)-£r 

Ai!!!5}^(50^g/niL) 250/^* ^7>§>oc) D NAt ^^§1-^ ^ ^ A 1 ?1 *flSvfl DNA^-Sr 4^£^lBlS 

^^*1-S C K ^^^4, Cp- D^elT- ^-£5]^ ^laA>AV 7l^^l oi^fl ^7Rr >lla# i-l-&K^ sub- Gl 3.7} 
S iJ-'JlSlfe 36 Al^>xl£ ^elsl 7^ T ^l^^l ^1^71^1 igSj-ir 3711 ^^^>x| ^^6.14 Gl ^7(1 ^S^l 7%^E 
^1 ^7V, Sit 31 a1|5I31 8%#4i ^ G2/Mil:31 6%A±- §"4 ^ ^S)-7> «{-<y squs, 6)SA-] ^e|^Gl Afl 

£i «131 Sit 711 s)-G2/Mi3:31 ^ Ai|^ff-oi Afl^>^ ^iL^^ atys-t^cl-. 
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<s]aH 6: ^fli€ ^Ittcdks ^ cdk^5fl^^€ Sr-M 

# ^H^IMfe ^15^71 Gl/S^ft fS^5]-G2/M ^^^'Jlcdks^ ^M)*^ tj-tt^ «.S Cp- D°fl ^ 
m ^^-S i^BH <>1» ^-s}7] 15M/mL2-l Cp- DS 7^ T ^Bjfc* 7l ufc>^ fl-^ «n> 6 > 

cdks^l ^BJj^^Sl ^€ Sr*}*^^. 

^, HB B^Hi: tf|5l(137mM NaCl, 15mM MgC12, 60mM P - ^sMl^i^slH;^ 15mM p - q^Ssll^ S.^\ 

O.lmM iff iSS^m^lol H, ImMDTT, 15mM EGTA, 1 mM PMSF, 4/«g/mL E64, 0. 1 % S^S-x- 100, 
25mM MOPS, pH 7.2) 100/iWH*l 4 X 10 6 ^ 5? T ^l^S 7fl ^^"^1 7l 31 ^sfl *l 5] ^r^ 3|-ifl Sj-jl 4 °C ^ 

30&^?t ^]-5t^-ifl^##*^Hie>3i, #7] ^y]=l Aflx W^-i- n% sds- W^^fi^M 

o]^. ^l^^rS P.t^ o]^ p ^(Millipore Co., Bedford, MA, U.S.A)°fl^i # a} 3} « tj-. s$7] 

Tj-^H 1 - 2 4S3g«lSl(3% 0.1% 20, 100,«g/mL ^BMo) 71) S ^S|«r3. #7l T3f 

-t-4 0 C°fl7i wVAfl £Z7] 1-5} i£_ cdk4; cdk6> #_ cdk2 ££ir c dc2 3r*llS ^ ( probe) 7-1 ^rf. ol^4°C°11 
*1 1 ^ *J-- IgG^r 3^ ^jt^^ 6 ! ^^lT4 a >^|S *|al*r^cf. 7}- ECL 

5}^ A l-§-*M X- 7H ^-SHM ^AS. ^rl3:*r^ r +. TJ^TJ^, _£ 7^] M-eJ-^ *}$} £°1 cdk4, cdk6, 

cdk2 S cdc2^ ^r^S^r flli^ €r*H T <M|Sifl*IM ^7)1 ^#^^31 £«| S ^ ^ e} * 

247] ?V 7>x] -^Aj $J,t11 ^Sl ^^l ej-a^.^-, =l%- -V ^^-cdk2» ^ll^*>31^- c dk2,cdk6 cdc2 «7^> 

Tfl 7j-^*>^^. *V3l cdks^l 7ll-f0Hl Z]-7+ S-Ol^^ cdkA^lH 2] cfl ^^^^Sj ^ Ojl £ ^ p2y Kipl ^ 

T ^-S-cdMsMS. ^3)7^ P 27 k 'p' $1 °^^S. n-tm^. ^IWtt ^El, P 27 ki P' l^-^ 

Cp- D ^5)^6 - 187-1^ <HH ^Ti 7li*>ir 7J^ q-Efxfl^ cJ-A] ^7>S]-o=) ^1^5^ *]^Si\ ^ 

7: ^^Td ^ 714°1-711 ^-TijcHl Si*V cdk cJ-Bfl^ h.ai 

#71 TjAl^ 63}- ^<a*l Hj-^ 0_g_ 5Hl*>3. TT-ZT-o] cdks ^ ^^^^<H1 tflsfl, l^g/I^ ^7} ^V] 

*V Tfli al-ifl-i- 60^g-i- 4°C^7i 27171 ^<?> tv cdk %v^l 2j «g3l- h>-§-a1 ^rf. ^« ^*ll# ^r^Ti G- «>7>Si: 30M 
SI- 4 0 C°H7i 1A1^> ^ ^43^51(2000 x g S 3^ 3]^r ^SS^. 31"r« G- o>7 r S^# 

Bl-c>] a] ^ wls)S 37^1 7-11^*1 ^ 7lu}o^| «-ai tf|s)(i37 m M NaCl, 5mM EGTA, ImM i# ^sSuV^Ti q-Hf^ 
15mMMgCl 2 , ImM PMSF, 4/ig/mL E64, 25mM MOPS, pH 7.2)J^ tt^l-^1 ^laj^Si^f. °1 <:> 17-1 ^^^^#°1 a - 

W>M *^°fl tflsfl s-^^satf.. a - ?Mi^si <yAV3Rr 3or°fl7i 30& 53: fl^M ^l^Cho 

t kinase assay cocktail)(a - ^M1 < ?1 lmg/mL, lOp Ci[Y - 32 P] ATP, lOOp M ATP, 1 X ?1 i^c>}^] «-ai ^jj)) 3Q 

ids\ *v^i G- »i-7Vs>i n] = i- iifs}^ ^^§1-^^. «»H 7H-"»H^h8-*5«- ^ i x sds ^« t^viH 

7i ^^-#^^^7^ ^xlAl^o,^, 11% SDS- #21*1-3.^^1= € Ti^^^Aj-oflAi ^S]§l-^Cf. 

Tl-i- ^iSAlfl * ^A>5).sl Q . 7r7flO]5l ^^1- . 70°C^1 ii#Al^ 52£Hl-Cl_£n5fl3lS^#^«Cl-. 72*]^^ £ 

8°fl ^Hl-vfl v\2\- Qo] ^<att cdk4, cdk6, cdk2 95 cdc2Sl- ^ cdksft^l #nfl%Aj^ Cp . D = ^e]^ 

ofl tq-B|- HBl-STfl ^Alrf^A] j _ 67l7i^oil g\± ^ ^ 7i%o] Elx)^ ^r^SLS. T-fErxt^. 2-^ c 

dks^l 7ll46>^l #Ajol Sf^|^)3j 127171^^^-^71 ^$i2S ^711^1 51^51^37 o}3f- 2 4A] i=- X\4?S) $JCf. n 

sm ^"Stt aTi^^lTl 247l?i7l-xlfe Afl -Srivfl a| -^-^Aj i£s)-7r M-^-^l SS^-HS, 7J o. s Cp 
- D^f *fl2. ^7} ?l*S3rfe ^T^l§i 0 l ^71- Tic-l 2:^712^ <8*§- ^l^A-l /-lli£cdksSl ^^fl^l #AJ^. m]. 57J) 7-ls)l*v 

# t ^ SiSi^f. 

°1#, #71 A3Al^leH)Ai 4i^?l «><q. ^-61, on^x-lclo} o>3^Bl-s-SfEl ^-el*V ^#-§-31- o|/^Jf g-sl^^ltr -fV 
chlorophyll derivative ;Cp- D) ^ *)?\ T ^1S, HL- 60^ ^ U937 ^^£$1 cdk 7] #7j# 

S-^^l S a 14. 

(s?) y ; ; : 7] ! a-?i 
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